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conduction velocity. Symptoms of tingling (paresthesias) and numbness have
been reported.

Chronic absorption of arsenic in high doses can cause toxicity to the liver
and occasionally cirrhosis. Arsenic has been shown to cause a rare form of
liver cancer, angiosarcoma of the liver. Inorganic arsenic, and especially
arsenic trioxide, is a potent irritant of the respiratory tract. Chronic
exposure results in inflammation of the eyes and nose, nosebleeds, and
occasionally perforation of the nasal septum. Chronic exposure to arsenic in
the smelting and pesticide formulating industries has been shown to cause
excessive deaths from cancer of the lungs and bronchi. The lung cancer
mortality rate in workers chronically exposed to arsenic has been shown to
increase with the duration and intensity of exposure.

The NIOSH recommended standard for occupational exposure to inorganic arsenic
in air is 2 ug/M3 based on a 15-minute ceiling measurement. The OSHA stan-
dard is 10 ug/M3 measured as an eight-hour time-weighted average. No speci-
fic exposure standard exists for arsenic trioxide, but in view of its ability
to cause cancer, exposure to arsenic trioxide (in both vapor and particulate
forms) should be reduced to the lowest level feasible.

Results

As stated in the evaluation criteria section, the main routes of arsenic
absorption into the body are by inhalation and ingestion. Arsenic is not
easily absorbed through the skin and skin contact will often result in a
local hyperemia and later vesicular or pustular eruption. The affected
repair operator was not found to have such a skin condition on the hands or
lower arms (areas of most 1ikely contact) or on the face (as perhaps from
mist from the hot water wash tank). On the November 19, 1984, Jowa City
Veterans Administration Hospital admissions indicated some scattered pustules

were noted on the right upper arm only. Skin pustules may also result from
inhalation or ingestion of arsenic.

The human body is able to clear arsenic from the body fairly rapidly. The
medical literature shows that about 30% of the arsenic has been excreted by
the fifth day (assuming a one time arsenic dose). Symptoms of acute arsenic
poisoning develop within one half hour to four hours following ingestion.

Symptoms of chronic arsenic poisoning occur more gradually over an extended
period of time (on the order of months.)

For chronic arsenic poisoning by inhalation, the second phase of symptoms
consist of the following:

The worker complains of conjunctivitis (of the eyes), a catarrhal
state: of the mucous membranes of the nose, larynx, and respira-
tory passage. Coryza, hoarseness, and mild tracheobronchitis may
occur. Perforation of the nasal septum is common, and is pro-
bably the most typical lesion of the upper respiratory tract in
occupational exposure to arsenical dust. Skin lesions, eeylma-
toid and allergic in type, are common.
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Sample : - - # ;o
Number Sample Type and Location Arsenic Analysis Results
8 Filter paper wipe wetted
with office water (used as Not detectable .
a control) (less than 0.0002 mg/wipe)
9 Air sample in shop - Not detectable
(Tess than 0.001 mg/m3)
Sample Arsenic Analysis
Number Sample Type (mg/1iter)
1 Urine Sample - Person A Not detectable
2 Urine Sample - Person M Not detectable
3 Urine Sample - Person N Not detectable
4 Urine Sample - Person D Not detectable

The minimum detection 1imit was 0.025 mg/liter.

Evaluation Criteria

Inorganic Arsenic

Occupational exposure to inorganic arsenic occurs primarily through inhala-
tion of arsenic-containing airborne particulates. Inhalation of arsenic
trioxide vapor can also occur. Non-occupational arsenic absorption results
almost entirely from eating food which contains traces of arsenic, seafood in
particular, or from drinking contaminated water.

Excretion of arsenic occurs mainly via the urine. Most of a dose of arsenic
is excreted within 30 hours; arsenic does not accumulate in the body as do
lead and cadmium. Human absorption of arsenic has been assessed through
measurement of arsenic concentration in blood, hair, and urine. Of these,
the urine arsenic concentration appears to be the best measure of recent
absorption (past 1-3 days). In virtually all persons without occupational or
other unusual exposures to arsenic, urine arsenic concentrations are below 50
micrograms (ug) per liter. Thus, a urine arsenic concentration of 50 ug per
Titer or above reflects increased absorption of inorganic arsenic.

Arsenic toxicity among workers is almost always caused by chronic inhalation
of arsenic or arsenic trioxide. Dermatitis (skin rash) is the most common
sign of occupational_.arsenic toxicity and may be associated with development
of areas of increased skin pigmentation or skin thickening (™arsenical
warts"). Chronic exposure to arsenic has been shown to cause skin cancer.

Chronic exposure to arsenic in high doses can also cause damage to the nerves
of the arms and legs (peripheral neuropathy). This neuropathy primarily
affects the sensory nerves and has been associated with slowed sensory nerve
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The Veterans Administration Hospital examinations did not report any of-these

symptoms which would tend to indicate the arsenic was not absorbed by inhala-
tion.

The air samples on the day of investigation showed no detectable airborne
arsenic dust. This could have been expected since there was only a small

~ amount of work being performed at the Transmission Shop. The space heater
was operating on waste engine oil that day. The outside air temperature was
in the mid 40's and shop doors were kept closed. There was no smell of

combustion gases produced by the space heater, thus it appeared to be
properly vented to the outside.

The dust wipe samples from under the work table and the top of the restroom
had no detectable arsenic dust indicating there had ever been significiant
airborne concentration of arsenic dust wipespread throughout the shop.

The wipe samples taken from the top of two 1ighf fixtures showed apparent
trace levels of arsenic dust. The probable interpretation was that some of
the steam from the hot water wash tub mist from the sprayer may have carried

some arsenic to these light fixtures. Generally mist is more likely to carry
dust than the steam. ;

The acid aluminum cleaner fluid was found to have small amounts of arsenic
and a red oil (probably transmission 0il). There was also some unidentified
powder in the bottom of the container. The concentration of arsenic did not
exceed the EPA safety level of arsenic for drinking water.

The mineral spirits wash tank had no detectable arsenical though the solution
had not apparently been changed since the shop submitted a similar sample
showing 19 mg/liter of arsenic.

The hot water wash tank did show 0.28 mg/liter of arsenic. This is still
considered a low concentration as far as potential occupational exposures are
concerned. Also this arsenic concentration cannot be solely contributed to

be from the aluminum acid cleaner since its concentration of arsenic is
greater than that in the aluminum cleaner,

Summary of Conclusions

1. Absorption of arsenic through the skin is unlikely to have occurred to a

significant degree and was not consistent with skin rashes stated in the
medical literature.

2. Inhalation of arsenic was not consistent with nasal and upper respiratory
“tract symptoms predicted in the medical literature.

3. Since arsenic is readily excreted from the body (30% is excreted within

five days after a single arsenic dose), each nausea symptom probably
indicated arsenic ‘exposure during the preceding week.

4, The patient's repeated vomiting symptoms did not appear” to be related to
any particular periodic events in the workplace and continued after the
patient was replaced with hired help in the transmission repair shop.
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Air samples on the day of investigation showed no detectable airborne
arsenic dust. Dust wipe samples from under the work table and the top
of the restroom had no detectable arsenic dust indicating there had
never been a significant airborne concentration of arsenic dust
widespread throughout the shop. Wipe samples taken from the top of two
Tight fixtures showed only apparent trace levels of arsenic dust.

Based on analysis, the hot water wash or "hot tub" did show 0,28
mg/1iter of arsenic, This is still considered a low concentration as
far as potential occupational exposures are concerned. Recommendations
are to remove the existing material and replace with a clean solvent.

It is concluded that the conditions observed in the auto transmission
shop at the time of our health hazard evaluation would not be expected
to result in arsenic poisoning in any worker. However, since measurable
levels of arsenic were detected from environmental samples, it is

conceivable that higher levels could have been present in the past and
subsequently decontaminated.
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